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ABSTRACT
Objective: Depression is a common

condition among patients with multiple
sclerosis and often becomes resistant to
oral antidepressants. We report a patient
with multiple sclerosis who developed
severe treatment-resistant depression
and who was successfully treated with
intravenous ketamine over the period of
two years.
Methods: Ketamine treatment

protocol included an initial series of six
treatments administered every other day,
followed by a maintenance schedule.
Ketamine was administered intravenously
at 0.5mg/kg of ideal body weight over 40
minutes. Depression symptoms were
measured using Beck Depression Index.
Results: The patient’s Beck

Depression Index score prior to initiating
ketamine treatment was 38,
corresponding to severe depression.
Response to treatment, defined as 50-
percent reduction in Beck Depression
Index score, was observed after five
treatments. For this patient, the
maintenance schedule ranged from a
weekly treatment to one treatment every
three weeks. During the two-year
observation period, this patient was able
to maintain a stable non-depressed mood
and had no worsening of her MS
symptoms.
Conclusion: Ketamine may be an

alternative treatment for resistant
depression and may have a special use in
patients with multiple sclerosis.

INTRODUCTION
Depression is a frequent finding in

patients with multiple sclerosis (MS),
with the lifetime prevalence rates for
major depressive disorder (MDD)
ranging from 36 to 54 percent, more
than twice of that in the general
population.1 Even with advances in
pharmacological options for treating
depression, an estimated 33 to 66
percent of patients with MDD in the
general population do not respond to
the first antidepressant, and a reported
15 to 33 percent of patients do not
respond to multiple interventions.2 For
patients with severe or treatment-
resistant depression unsuccessfully
treated with multiple pharmacological
options, electroconvulsive therapy
(ECT) is often the only available
treatment. 

A recent review summarized cases
of 21 MS patients with various
psychiatric conditions treated with ECT
and provided limited evidence for
effective and safe use of ECT in these
patients.3–5 The majority of these cases
reported improved psychiatric status
(19/21) and unchanged neurologic
status after ECT (17/21).3 Negative
neurologic effects in these patients
included delirium, urinary
incontinence, muscle weakness, and
seizures.6,7 Despite the apparent
efficacy of ECT in treating psychiatric
illness in MS patients, long-term
effects, including autonomic instability
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and neurologic deterioration, following
ECT are still unclear.4,5,7,8

Ketamine, a N-methyl-D-aspartate
(NMDA) receptor antagonist emerged
as a potential treatment of mood
disorders with rapid and sustained
antidepressant effect.9 At low doses for
antidepressant treatment, side effects
associated with ketamine include
perceptual disturbances, confusion,
blood pressure elevation, euphoria,
dizziness, and increased libido, but
these symptoms usually resolve within
80 minutes after ketamine infusion.10

We present a case of a patient with
MS and TRD. She was initially
considered for ECT after not
responding to oral antidepressants,
but her depression was successfully
treated with intravenous ketamine.
Shehad maintenance of the recovery
from depression over two years with
significant reduction of her depressive
symptoms. This observation suggests
a potential alternative to ECT in
treating TRD in a patient with MS.

CASE REPORT
In September 2007, a 45-year-old

woman was referred to psychiatry for
worsening depressive symptoms. She
had been diagnosed with MS in 2004,
presenting with initial symptoms of left
arm and hand numbness. Her magnetic
resonance imaging (MRI) scan revealed
4 to 5 periventricular white matter
lesions and an anterior cervical
involvement at C5. She had two
exacerbations of her symptoms during
the following three months, fulfilling the
diagnosis criteria of relapsing remitting
MS, and was enrolled in the Beyond
medication trial (ID: NCT00099502),
using betaseron, in January 2005. 

The Beck Depression Inventory (BDI)
was used for evaluating her level of
depression. At screening for the trial
,the patient’s BDI score was 18,
corresponding to borderline clinical
depression. She worsened to moderate
depression (23 on BDI) by May 2005,
but continued her participation in the
trial until fall of 2006, when she was
diagnosed with MDD. Prior to referral
to psychiatry, she was treated with
paroxetine, but it did not improve her
mood. 

From the end of her participation in
the Beyond trial to her time of
presentation, she did not have any
relapses in her MS symptoms, and her
MRI and neurologic examinations were
stable. Her depression, however,
continued to worsen. Between 2007
and 2014, she received courses of five
different oral antidepressants
(desipramine, venlafaxine, mirtazapine,
paroxetine, and buproprion). She had
augmentation of the antidepressants
without benefit. In January 2014, she
requested ECT from psychiatry due to
apparent TRD. Due to concern for her
neurologic condition and potential risk
of worsening her MS symptoms,
ketamine treatment was discussed and
initiated as an alternative to ECT.

Our clinic has more than eight years
of experience in treating TRD with
ketamine.11,12 The treatment protocol
includes an initial series of six
treatments administered every other
day, followed by a maintenance
schedule starting with a weekly
treatment and tapering to one
treatment every three weeks.11

Ketamine is administered intravenously
at 0.5mg/kg of ideal body weight over
40 minutes. 

The longitudinal observation of
depression symptoms (measured by
BDI) in response to ketamine
treatments in this patient is shown in
the Figure 1. She received her first
treatment in January 2014, and was
followed for two years using our
established protocol. Her BDI score
before initiation of the treatment was
38, corresponding to severe
depression. Response to treatment,
defined as 50-percent reduction in BDI
scores, was observed after the fifth
treatment (Day 10) with a BDI score of
19, corresponding to borderline
clinical depression. The calibration of
treatment frequency for maintenance
schedule began two weeks after
ketamine treatment initiation. For this
patient ,the maintenance schedule
ranged from one weekly treatment to
one treatment every three weeks.
During the maintenance period, the
BDI scores ranged between 5 and 16,
corresponding to non-depressed state.

FIGURE 1. This figure illustrates the longitudinal observation of depression symptoms using
Beck Depression Inventory (BDI) in response to ketamine treatment in one patient with
multiple sclerosis and treatment-resistant depression. The horizontal dashed line represents
BDI score consistent with clinical depression (BDI score=18). Vertical hash marks indicate
treatment days. The shaded area shows BDI scores consistent with none-depressed state. 
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The response to treatment was
sustained through the observation
period with reduction of depressive
symptoms compared to scores prior to
initiation of ketamine treatment
consistently ranging between 63
percent and 95 percent of the baseline
BDI score. 

The clinical course for this patient
followed a similar trajectory as seen
with other patients who have TRD. The
presence of MS did not make her more
or less sensitive to the antidepressant
effects of ketamine. Her antidepressant
medications remained at a stable dose
throughout the course of treatment.
She was able to maintain a stable and
non-depressed mood with this
treatment and to date has had no
worsening of her MS symptoms.

DISCUSSION
Depression is common in patients

with MS, and some patients may
become resistant to oral medications.1

Generally, TRD may be defined as a
failure to respond to at least two
different types of oral antidepressant
treatments for a period longer than
four weeks at the maximum
recommended dose. ECT is often used
for TRD; however, based on the limited
number of published cases there are
still questions about its safety in
patients with MS, and the long-term
effects of ECT in this population are
still unclear.3 Moreover, most current
treatments for TRD take several weeks
to achieve clinical effect. In
comparison, ketamine has a rapid
onset of action.10

Glutamatergic system plays a role
in neuronal plasticity and cellular
resiliency, and a growing body of
evidence also suggests that it is also
involved in the pathophysiology and
treatment of MDD.13,14 Ketamine, a
potent selective NMDA receptor
antagonist with rapid antidepressant
effect even in small doses, has
emerged as a promising agent for
treating TRD.10 Glutamate systems
have also been associated with stroke,
traumatic brain injuries, Alzheimer’s
disease, and amyotrophic lateral
sclerosis (ALS).9 Another NMDA
receptor antagonist, riluzole, with less

potency than ketamine, has been
approved for ALS treatment, but is
also used for treatment of TRD.15

Ketamine has also been safely used to
treat severe pain and allodynia in a
patient with MS.16 It was reported to
have an anti-inflammatory effect by
suppression of NF-kappaB, which is
likely involved in brain
neurodegenerative inflammatory
diseases, such as MS, suggesting that
ketamine may be neuroprotective.17

Side effects of ketamine treatment
for TRD can include transient
hypertension during the infusion,
anxiety, nausea or dizziness, euphoria
or giddiness, pressured speech, and
dissociative symptoms. Dissociation
appears to be more likely when higher
doses are used. Dissociation is
expressed as “losing control” or being
focused on an idea or thought that
might be distressing. We have seen a
patient with posttraumatic stress
disorder who became very distressed
by the repressed thoughts, which
surfaced after the ketamine infusion.
To avoid dissociative symptoms, we
have adopted the practice of using the
“ideal” body weight for dosing. This
was noted after a patient, twice his
ideal body weight, had profound
dissociative symptoms with visual
distortions.12 Thus, starting dosing at
0.5mg/kg of ideal body weight and
advancing as needed for
antidepressant effect helps to mitigate
dissociative symptoms.

The access to treatment with ECT
must also be taken into consideration
when it becomes the primary
antidepressant intervention. While ECT
is only available in specialized centers,
ketamine treatments can be done
safely in an outpatient setting, infusion
center, or hospital. Compared to ECT,
this makes ketamine a more accessible
treatment for TRD. Also, initiating
treatment using an intravenous route
of administration allows observation of
the patient’s response and interruption
of treatment in case of adverse events.
If a patient does well with intravenous
treatments, the route of administration
could be changed to intramuscular
injections if such change is clinically
indicated or more convenient to the

patient. Parenteral use of ketamine
prevents diversion or abuse and keeps
the control of the medication with the
treating physician.

CONCLUSION
In the case described here, a patient

with MS and TRD was successfully
treated with intravenous ketamine for
her depression over two years and had
significant reduction of depressive
symptoms. Thus, ketamine may be an
alternative treatment to ECT for
resistant depression. In particular,
ketamine may have a special use in
patients with MS and TRD, as ECT has
the potential for side effects in this
patient population.
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